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(§) Powder fnhalator. 

@ A powder inhalator which is activated by the air flow 
generated at inhalation and which is Intended for inhalation 
of solid pharmacologically active compound in micronized 
form, said inhalator comprising a nozzle 2, an air conduit 6, a 
dosing unit 10 comprising a storage chamber 5 for the active 
compound and dosing means 8, and a maneuvering unit 1, 
characterized In that the dosing unit 10 comprises a storage 
chamber 5 for the active compound, a perforated membrane 
4, a liolder 9 for the said perforated membrane, and dosing 
means 8 for introducing active compound into the perfora- 
tions in the perforated membrane 4, whereby means are 
arranged for displacing the membrane 4 in relation to the 
dosing means 8, whereby in a first position solid active 
^ compound in micronized form is introduced into the perfora- 
^ tions in part of the area of the membrane 4 and in a second 
^ position the said part of the membrane 4 is inserted in the air 
|A conduit 6 for the air to be inhaled. 
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Powder Inhalator 



Field of the invention 

The present invention relates to a new dosage inhalator, 
intended to be activated using the air flow generated at 
5 inhalation and intended to be used for inhalation of pharma- 
cologically active compound in solid, micronized form. 

Background of the invention 

10 Special requirements are made with regard to dosage 

inhalators intended for local administration of drugs to 
the respiratory tract and to the lungs. Since mostly very 
potent drugs are to be administered, the dose accuracy 
must be great. The dosage of active compound that is to be 

15 administered may be as small as 0.1 mg. It is also 
necessary that the particles that leave the dosage 
inhalator have a suitable size distribution, since too big 
particles tend to. be deposited in the mouth. 

20 Several systems are available for local administration of 
drugs to the respiratory tract and to the lungs. Among 
these systems may be mentioned nebulizing devices, 
pressurized aerosols, pump inhalators, and inhalators which 
are activated by the air flow generated at inhalation, 

25 herebelow denoted "powder inhalators". 

Several types of powder inhalators are available on the 
market. They represent a complement to pressurized aerosols, 
where the drug is dissolved or suspended in a liquid 
30 propellant mixture. The powder inhalators have the advantage 
that they always deliver the active compound when the 
patient inhales, as the particle cloud is generated by the 
air flow obtained at inhalation. Thereby the problem of 
coordinating the activation of a dosage with the inhala- 

35 
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tion in order to bring the active compound to the respira- 
tory tract and to the lungs is solved. An BKample of powder 
inhalators which are available on the market is Spinhaler*^. 
In Spinhaler® the active compound is used in micronized 
5 form, contained in a hard gelatine capsule v.'hich is per- 
forated before use. The hard gelatine capsule is placed in 
a tube in a device which is brought to rotation by the air 
flow generated at inhalation, whereby the micronized 
compound is moved into the air stream and is brought via 
10 the air flow to the respiratory tract and lungs of the 
patient . 



However, the previously known powder inhalators have dis- 
advantages: 

15 

1) they cannot be used for accurate and reproducible dis- 
pensing of micronized active compound in amounts below 
15-20 mg, and they are therefore useful only for less 
potRnt active compounds or for highly potent active 
20 compounds in combination with a diluting agent, usually 

lactose; 



2) they are cumbersome to load and to make clean; 

25 3) usually several inhalations are required to empty a 
capsule containing a unit dose; 

4) they are difficult to handle for patients with reduced 
breathing capacity or with reduced capability in the 
30 use of their hands; 



5) lactose, the diluting agent, is very disturbing at 

inhalation and may cause increased frequence of caries. 

35 There is a need for an effective pov/der inhalator which is 
activated by 'the air f]ow generated at inhalation, which 
is fecjsy to handle for tho patient, which allo-ws dispensa- 
tion of active compound in an amount down to 0.1 mg 
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without need to includcj any diluting agent, and which 
gives a suitable size distribution for the particles which 
are adtni ni stered . 

5 The invention 

The present invention relates to a dosage inhalator, a so 
called "powder inhalator", which is activated by the air 
flow generated at inhalation, and which makes it possible 

10 to dispense solid active compound in micronized form, ir, 
a suitable size distribution, in an amount from 0.1 mg 
without need for any diluting agent. The dosage inhalator 
can be constructed for administering active compound in 
an amount up to 5 mg . It can also, with suitable construc- 

15 tion of the dosing unit be used for administering active 
compound in an amount of 5-5D mg . 

The powder inhalator of the invention is activated by the 
air flow generated at inhalation and is intended for 3n- 

2D halation of poliri pharmacc"'cg3Cr'lly active comnouno -in 
micronized form. As is described in the app'=nded cl&ims, 
the powder inhalator comprises a nozzle, an air conduit, 
a dosing unit comprising a storage chamber for the active 
compound and dosing means for measuring the intended 

25 dosage of the active substance, and a maneuvering unit 
for operating the dosage unit. The powder inhalator is 
characterized in that the dosing unit comprises a storage 
chamber for the active compound in combination with 
dosing means comprising a perforated membrane, a holder 

30 for said perforated membrane, means for introducing active 
compound into the perforations in the perforated membrane, 
and means for displacing the membrane in relation to the 
storage chamber, whei-eby in a first position solid active 
compound in micronized form is introduced into the per- 

35 forations in part of the area of the membrane and in a 

second position the said part area of the membrane is in- 
serted in the conduit for the air to be inhaled. 
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The dosing means in combination with the storage chamber 
for the active compound represent the essential new 
elements in the powder inhelator according to the inven- 
tion. 

5 

One embodiment o-f the dosage inhalator according to the 
invention is now described more in detail with reference 
to Figures 1, 2, and 3. 

ID Figure 1 is s sectional view through the dosage inhalator 
according to the invention. 

Figure 2 shows scrapers in the storage chamber, which 
scrapers are used to introduce active compound into the 
15 perforations in the perforated membrane. 

Figure 3 shows how the active compound is fed from the 
storage unit into the perforations in the perforated 
membrane using the said scrapers. 

20 

The dosage inhalator comprises a maneuvering unit 1 wliich 
is usRd for feeding dosages of the active compound, a 
nozzle 2 v\fhich may be provided with rotating irtsans 3 in- 
tended for disrupting such aggregate particles of the 
25 active compound which might have been formed, a dosing 
unit ID for measuring the intended dosage of the active 
compound and a storage chamber 5 for solid micronized 
active compound. 

30 The dosage inh.alator also comprises an air conduit 6 in- 
tended for passage of the air to be inhaled. The nozzle 2 
can be provided v.'ith rotating means 3 intended for dis- 
rupting such aggregate particles of the active compound 
which might have been formed. The disintegration of 

35 possible particle aggregates is facilitated by air inlets 
7 arranged at tha side of the nozzle 2. 
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The dosing unit 10 comprises a Etorags chamber 5 for the 
active compound a perforated membrane 4, a holder 9 for 
the perforated membrant?, and dosing means 8, schnnatically 
shown in Figure 1, for introducing the active compound 

5 into the perforations in the perforated membrane 4. The 
dosing unit 10 and the perforated membrane 4 are dis- 
placeably arranged in relation to one another between e 
• first position where active compound by the dosing means 
8 is introduced into the perforations in part of the ares 

10 of the perforated membrane 4, and a second position where 
the said part area of the loaded membrane 4 has been in- 
serted into the air conduit B in the dosage inhalator. In 
said first position of the membrane 4, the active compound 
is brought from the storage chamber 5 into the perforations 

15 in the membrane 4. When a part area of the membrane 4 con- 
taining such perforations filled with active compound 
thereafter is inserted into the air conduit 6, the active 
compound contained in the perfarations will be entrained 
at inhalation and be brought through the nozzle 2 to the 

20 respiratory tract and the lung" of the p=)tie'^t. 



The introduction cf active compound into the perfcraticns 
in the perforated membrane 4 is in the described embodiment 
made with mechanical means 8 consisting of elastic, spring- 
25 loaded scrapers 15, mounted in a holder 17 in the storage 
chamber 5. See Figures 2 and 3. 

In a preferred embodiment, the perforated membrane 4 is 
displaceably arranged in relation to the storage chamber 5. 

30 

In another preferred embodiment, the dosing unit 10 com- 
prises a perforated membrane 4 which can be rotated and 
which is intended to he loaded with solid active compound 
in micronized form. 

35 

In a further prefer-r^d er^bodimnnt, Glastic spri ng - 1 oaded 
scrapers J5 are arrant^cd in the ztnrsgG chamber 5 to inrro- 
duce active Lcmpound into tliR per-f orat i ons in the Derfo- 



6 



0069715 



rated membrane 4. 

In another prefer-red embod irnnnt , the perforations in the 
perforated membrane 4 are in the form of truncated cones 
5 with their large opening dii-ected to the nozzle. 

The scrapers 15 are suitably manufactured in an elastic 
■ material, for example rubber or plastic. The scrapers are 
suitably arranged so that they when the active compound 

10 is introduced into the perforations in the membrane ^ touch 
the surface of the membrane et an angle which is lest than 
90°. When the means for introducing active compound into 
the perforations in the membrane are arranged in this 
manner, the additional advantage is obtained that possible 

15 aggregates of active compound are disintegrated before 
administration . 

The scrapers 15 are suitably arranged so that they press 
against the surface of the membrane 4. That is achieved 
20 as shown in Figure 1 by having the scrapsr? 15 loadGd by 
a spring 12. The spring 12 is arranged in the storage 
chamber 5 as is shown in Figure 1. 

Alternatively, a spring can be arrartged so that the mem- 
25 brane 4 is pressed against the scrapers 15. The spring may 
in such case be arranged outside the storage chamber 5, 
suitably mounted in the maneuvering unit 1. Further varia- 
tionsare possible. The essential element is that the 
scrapers 15 press against the membrane 4 in such a way 
30 that active compound is introduced into the perforations 
in the membrane 4 when the maneuvering unit is operated. 
See Figure 2 and Figure 3. 

In the maneuvering unit 1, immediately adjacent to the 
35 membrane 4, a plate 13 is arranged which prevents active 
compouna from passing through the perforations in the 
membrane 4. See Figure 1. Thus, the plate 13 will comprise 
the bottom cf the psrf oratioris . 
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The iiir conduit B passes through tne nenBuverine unit 1. 
At inhalation through the no.Tzlc 7. ths air flow will parjfi 
partly through the ail' inlets 7 arranged at the side uf 
the nozzle 2, partly through the air conduit 6. The aii' 
5 in the air conduit 6 passes through its opening 14 in 
the maneuvering unit 1. In tfie embodiment shown in 
Figure 1, a perforated plate 18 is arranged as a filter 
in the opening 14 in order to prevent undesired particles 
of larger size from entering the air conduit 6. 

10 

The perforated membrane 4 in the dosing unit 10 can be 
made, as is illustrated in Figure 1 and in Figure 3, as 
a horizontal membrane. But also other embodiments are 
15 possible, for example a membrane in the form of a drum 
Where the active compound is filled into the perfora- 
tions from a storage chamber which can be arranged out- 
side the drum or inside the drum. 

20 When 2 membrane in the form of a horizontF'] r'-?'"'^? i- u'^^dj 
as illustrated in Figure 1, the membrane can be mounted 
so that it can be moved by rotating it, whereby the other 
parts of the dosage inhalator are fixed relative to one 
another. 

25 

In order to make sure that the amount cf active compound 
that has been filled into the perforations v;hich are in- 
serted in the air conduit 6 is released from the perfora- 
tions and entrained at inhalation, the said perforationE 

30 in the membrane are suitably formed as truncated cones, 
see Figure 3, with the wider opening directed towards the 
nozzle. Perforations in the form of truncated cones facili- 
tate the emptying of the perforations in that the active 
compound is released more easily. Moreover, when the 

35 storage charnber 5 is arrangtd betv^een the rrembrane and the 
nozzle, also the filling of th*-: perforations is facijjtatnd 
if the perforations are designed a<=; is Fhown in Figure 3. 
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The pert orations in the perforated membranes can be of 
arbitrary design. They Can be circular, nquars, elliptic, 
rectangular or have other geometrical form. The area of 
the perforations in the membrane can be a large or e 
5 small part of the membrane area, for example from 1 to 
95 %, v.'hereby the term "membrane area" refers to that 
part of the area of the membrane v.'hich is inserted into 
the air conduit. The number of perforations in the mem- 
brane area can vary depending on factors such as the amount 
10 of active substance that is to be administered per dosage, 
the physical properties of the active substance, etc. In a 
preferred embodiment the perforations have conical shape. 

The perforated membrane can be manufactured in any suitable 
material, for example metal or plastic. The size of the 
dosage of active compound which is to bo administered is 
determined by the size of the perforations in the membrane, 
the thickness of the membrane, the number of perforations 
in the membrane and by the size of the air conduit. A sinsle 
perforation may be sufficient for dispen = ipg a giv^ r^" = 9 
of the active compound The accuracy of the dosage will 
mainly depend on the accuracy in the manufacturing of the 
membrane. Examples of perforated membranes that can be 
used are the metal nets which are manufactured by Veco 
Beheer B.V., Eerbeek, The Nstherlands. These nets can be 
obtained with various sizes of the perforations. They can 
be formed in desired manner, for example in drum form cr 
they can be used in the form of horizontal, plane mem- 
bi^anes. Also woven nets of metal, fiber or of other mate- 
rials can be used. The important factor is the dosage 
accuracy that can be obtained. 

The maneuvering unit 1 is in the embodiment shown in Figure 
1 arranged adjacent to the dosing unit 10. The maneuvering 
35 unit can be made in the form of a dented ring, as is shown 
in Figure 2, where spring-loaded pins 11. see Figure 1. ar? 
used to provide distinct positions for the perforated 
membrane v.'hen it is advanced by operating the r.irjfieu Vfc;riri£, 
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unit 1. The tnaneuveri rig unit nan he arrangEjd also ot :■.<=•■■-- 
wise, for example by arr-anging it to opfr-ate directly on 
the pyrforattd membrane. 

The storagG chamber is in a prcjfaTred embodiment arranged 
between the perforated membrano and the nozzle. See Fieure 
1. 

The storage chamber can be arranged to accomodate a varying 
amount of the active compound. In a dosage inhalator •-••■here 
the storage chamber is not made for refilling of act:vc 
compound it can contain an amount of active compound 
corresponding for example up to about 200 dosage unitn. In 
a dosage inhalator where the storage chamber is intEnriGd 
for refilling a device is required which can be arran^.ed on 
the top or on the sides of the storage chamber. For sxftmplR, 
a screw or plug 16 can be arranged in the storage chambijr 
5 as is shown in Figure 1. 

The air conduit B can have an area of 25-350 mm^. The air 
conduit can be circular or have other geometrical form. If 
it is circular, the diameter may be from 3 to 10 mm. 

Among compound groups and specif i c • compourvds which are 
suitable for administering with a powder inhalator accor- 
ding to the present invention can be mentioned 

- betareceptorstimulating agents such as adrenaline, iso- 
prenaline, orciprenaline, salbutamol and terbutalins, 

- steroids for inhalation such as budesonids, 

- substances intended for nasal administration. 
Especially useful arc terbutaline and budesonids. 
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Thti active compound can be administered in micronizGd -forrt- 
without additional incredients or in pharmaceuti oally 
modified micronized form in order to obtain improved flow 
properties. The micronized particles may be covered with a 
5 film functioning for example by masking bitter taste of 
the active compound, or by providing slow release of the 
active compound in the respiratory tract. 

In an additional aspect, the present invention relates to 
10 the use of a perforated membrane as dosing means for solid 
micronized active compound in powder inhalators. 
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What v.'P claim is: 



1. A powder inhalator which is activated by the air flow 
gonoraled at inhalation and which is interided tor inhala- 
& tion of solid pharmacologica] ly active compound in 

micronized form, said inhalator comprising a nozzle 2, an 
air conduit 6, a dosing unit 10 comprising a storage 
chamber 5 for the active compound and dosing means 8, and 
a maneuvering unit 1, characterized in that the dosing unit 

10 10 comprises a storage chamber 5 for the active compound, 
a. perforated membrane 4, a holder 3 for the said perforated 
membrane, and dosing means 8 for introducing active 
compound into the perforations in the perforated membrane ^, 
whereby means are arranged for displacing the membrane 

15 4 in relation to the dosing means 8, whereby in a first 
position solid active compound in micronized form is 
introduced into the perforations in part of the area of the 
membrane 4 and in a second position the said part of the 
membrane 4 is inserted in the air conduit 6 for the air to 

20 be inhaled. 



2. A dosage inhalator according to claim 1, characterized 
in that the perforated membrane 4 is displaceably arranged 
in relation to the dosing means 8. 

3. A dosage inhalator according to claim 1, characterized 
in that the dosing means 8 comprises a perforated membrane 
4 which can be rotated and which is intended to be loaded 
with solid active compound in micronized form. 

4. A dosage inhalator according to claim 3, characterized 
in that elastic spring- loaded scrapers 15 are arranged in 
the storage chamber 5. 

'5. A dosage inhalator according to claim 3, characterized 
in that the perforated merr.brone 4 is pressed againEt scrapers 
15 with a spring mounted in the mensuvering unit 1. 
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B. A dosage inhalator according to claimf; 3, A or 5, 
characterizad in that the perforations in the perforated 
membrane 4 are in the form of truncsted cones with thsir 
large opaning directed to the nozzle 2. 

7. A dosage inhalator according to any of claims 1-5, 
containing terbutaline as active compound. 

S. A dosage inhalator according to any of claims 1-5, 
ID containing budesonide as active compound. 

9. Thfc use of e perforated membrane as dosing means for 
solid micronized active compound in powder inhalators. 

15 !□. A dosage inhalator according to claims 1-7 inclusive 
and substantially as described. 




FIG. 1 




FIG. 3 
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